: corvid direct reciprocity dominance food sharing generalized reciprocity prosocial behaviour Food sharing offers a clear example of prosocial behaviour, in which one individual's actions benefit another. Researchers have proposed a range of hypotheses that explain why food sharing may occur among unrelated individuals. Two such hypotheses, reciprocity and dominance, have been tested in many species, including fish, corvids, rats, bats and primates, showing that (1) recipients sometimes reciprocate sharing back to previous donors and (2) dominant individuals share more than subordinates. Although primates dominate the study of prosocial behaviour, active donation of food is actually quite rare in primates. In contrast, several corvid species spontaneously share food much more frequently. Here, we explored the role of reciprocity and dominance in spontaneous food sharing among male pinyon jays, Gymnorhinus cyanocephalus, a North American corvid species that exhibits high levels of social complexity. Unlike much of the previous work, we tested prosocial behaviour among unrelated, non-pair-bonded adults. We observed high levels of active sharing, and donors showed clear preferences with whom they shared. We found no evidence that pinyon jays reciprocated shares in either the short or long term. This was true for both sharing within dyads (direct reciprocity) and sharing irrespective of most recent partner identity (generalized reciprocity). However, dominance influenced sharing in one of our squads, with dominant individuals sharing more than subordinates. This study highlights corvids as a fruitful model for the study of the proximate mechanisms underlying naturally occurring prosocial behaviours.
Food sharing offers a clear example of prosocial behaviour, in which one individual's actions benefit another. Researchers have proposed a range of hypotheses that explain why food sharing may occur among unrelated individuals. Two such hypotheses, reciprocity and dominance, have been tested in many species, including fish, corvids, rats, bats and primates, showing that (1) recipients sometimes reciprocate sharing back to previous donors and (2) dominant individuals share more than subordinates. Although primates dominate the study of prosocial behaviour, active donation of food is actually quite rare in primates. In contrast, several corvid species spontaneously share food much more frequently. Here, we explored the role of reciprocity and dominance in spontaneous food sharing among male pinyon jays, Gymnorhinus cyanocephalus, a North American corvid species that exhibits high levels of social complexity. Unlike much of the previous work, we tested prosocial behaviour among unrelated, non-pair-bonded adults. We observed high levels of active sharing, and donors showed clear preferences with whom they shared. We found no evidence that pinyon jays reciprocated shares in either the short or long term. This was true for both sharing within dyads (direct reciprocity) and sharing irrespective of most recent partner identity (generalized reciprocity). However, dominance influenced sharing in one of our squads, with dominant individuals sharing more than subordinates. This study highlights corvids as a fruitful model for the study of the proximate mechanisms underlying naturally occurring prosocial behaviours. © 2016 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
A flash of blue flits through the trees as a male pinyon jay, Gymnorhinus cyanocephalus, lands on the edge of the nest next to his mate. The female flaps her wings rapidly in a begging gesture, and the male offers her several seeds he collected. This example of food sharing offers a clear case of prosocial behaviour, in which an individual acts in a way that benefits another. When food sharing involves an immediate cost to the actor, either through a direct cost of acquiring the food or an opportunity cost of forgoing the chance to consume the food, it may also be considered altruistic. Food sharing among mates makes evolutionary sense because the cost borne by the male in giving up food is recouped by the fitness benefits associated with providing resources to the female, who will mate more readily or convert that energy into offspring (Galv an & Sanz, 2011) . Similarly, sharing with offspring and other relatives provides straightforward inclusive fitness benefits (Hamilton, 1963) . Outside of these contexts, however, sharing poses an interesting evolutionary problem since by improving the welfare of another, it reduces the donor's relative fitness (Clutton-Brock, 2009; West, Griffin, & Gardner, 2007) . Nevertheless, such cases of prosocial behaviours occur across a wide range of taxa, from fish Researchers have explored a range of hypotheses that explains why altruistic behaviour such as food sharing may occur among unrelated individuals. For example, sharing may also benefit the actor by inducing reciprocity, signalling dominance, preventing harassment or enhancing reputation (Brown, Almond, & van Bergen, 2004; Jaeggi, Burkart, & van Schaik, 2010; Pinto et al., 2011; Stevens & Gilby, 2004) . Reciprocity and dominance, in particular, have frequently been studied across a range of species. For reciprocity, donors recoup any cost of helping another individual by receiving help from that individual in the future (Trivers, 1971) , whereas for dominance, costs of helping can be recouped by various signalling benefits, such as signalling the actor's superior dominance status and/or physiological state (Zahavi, 1995 
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